ADP ribosylation of the specific membrane protein of C6 cells by islet-activating protein associated with modification of adenylate cyclase activity.
Islet-activating protein (IAP), one of the pertussis toxins, exerted dual actions on crude membrane preparations from rat C6 glioma cells; an Mr = 41,000 membrane protein was ADP-ribosylated while GTP (and GTP-dependent isoproterenol) activation of membrane adenylate cyclase was enhanced when membranes were incubated with IaP. Both actions of IaP were dependent on the incubation time and the concentrations of NAD and IAP, and were inhibited by nicotinamide; the one action was strictly paralleled by the other in magnitude. Tryptic digestion of the Mr = 41,000 protein was markedly influenced by the presence of guanyl-5'-yl beta-gamma-imidodiphosphate or NaF, the specific ligands of the regulatory component of the adenylate cyclase system. No ADP ribosylation occurred in the membranes prepared from intact C6 cells that had been incubated with IAP, suggesting that the IAP substrate had already been ADP-ribosylated by the intracellular NAD during incubation of the intact cells. Cholera toxin catalyzed ADP ribosylation of other proteins with Mr = 45,000 and 48,000/49,000 (doublet). It is concluded that IAP, added to intact cells or isolated membranes, causes unique modification of the receptor-adenylate cyclase coupling mechanism as a result of ADP ribosylation of the Mr = 41,000 protein which is presumably one of the subunits, other than the cholera toxin substrates, of the guanine nucleotide regulatory component of the cyclase system.